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Abstract of JP2002338250 

PROBLEM TO BE SOLVED: To obtain a layered lithium-nickel-manganese composite oxide, and a positive 
electrode material for lithium secondary battery, and a lithium secon dary battery using the composite oxide. 
SOLUTION: In the layered lithium-nickel-manganese composite oxide in which the molar ratio between nickel and 
manganese lies in the range of 0.7<=Ni/Mn<=9, a part of the sites of nickel and manganese is substituted with the 
other elements (wherein, when aluminum is used as a substitution element, 0.8<=Ni/Mn<=1 .2 is satisfied), and the 
composite oxide is particularly expressed by the following formula (1) of LiXNiYMnZQ(1- Y- Z) 02 (wherein, X 
denotes the number in the range of 0<X<=1.2. Y and Z satisfy the relations of 0.7<=Y/Z<=9, and 0<(1-Y-Z)<=0.5, 
and Q denotes at least one kind selected from the groups consisting of Al, Co, Fe, Mg and Ca). The positive 
electrode material for the lithium secondary battery and the positive electrode contain the above composite oxide. 
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'J - t^UBWi^Wtt^ g. Rl^^OiiS^cO 
¥%S : fg> Rl*mWJ1-*7i>~-v'y)U~?ytfyM-&M 

ttmsmmzi-ixmrnztiz. mtmcomimM 

{4Tie<0jl 0 X'b h . t%b*>. X 5 'J -X{4»ft^^ 
ittt&fctfiRStf, BKWWRfcl/— f-3l6tJlfWL, S 

SL*rtK^S«) (4. **VMft^«^tt«rtr«BSL ( 0< 
^<90' ) k * 0 . V M?Wi§r&mii®&LXii 
(9 0' <e<l80' ) kSrS. WfeZtdi 



!(7) 002-338250 (P2002-H450 



• t ix ut, mm o . i ? y yftf- h y 

coo38] *%ww f7A- -y -y^-?>^ym^m 

zttfx'%&. vj"y2>z.<zmmi. mm. nm. 
wmnmziitz. *%,wcr>-ttmm<D-Mt ix 

IPG. l % **o-fe a- u - * -tflEfli fc ftfii*^ L^rV^J; 

coo39] mftrnvj^Jx-vy^ytf 
yw.-&MimtJUyy-tztti-z>. ttz, «ft. 
limit .mv)**7J±-~/ fiv-? viivm&mm 
a vy-t jEimz#m±mmix:% 
4, z<7)£o%iE®m*. V^Jx-vrnsvytfyn 

[0040] jEffil«*»fcli, L i F e P 0 4 #tf)J; 3 

y ^iv^yfiymmMMtmw) f-> 
<M * y 2« • 2*as Ld 48HMIS: S fcfc*WL"0* 

JSU:» *?*L<(i30Mfi%m±s S6(c#*L<tt5 

o n&%&±x'$) *).m%9 9. 9aft%OT. # * i 

4Hg(SjfC&.g>. 

[0041] iEfffcffifflsnsA-fy^-tur 

nx-fl^y, 7yJWbKU7vftt~yT^, EPDM 

(xf-uy-rntuy-i;xyE5c£a-&ft) . SB 
R (x^lx-y-y^i/'xy^A) , NBR (r^'Jnx 

/K tf'J*f-/M:?7yi/-K tfyx-fi^y, xhn 
-tr;H3-*WS*tf 4>il4. jE®B4><9A*>r y^-Og'J 
^tt. «*0. lMXJa±. #iL<ttlMXJJ[ 
±, S4>fc»*U<tt5fi*%JaJb"C*0« aftsom 

{44 OSfi^tTF. fitjff* L<(41 oat%jy.TT$) 

OWfitttfiSrJBWfc $ 4 ; «b m 0 > -3r*f £'4 t « 

"Rf 4 d t ifi*> 4 . 
[0042] aft&mii£i^4fc#)$m8iJ 

M&fr. T*?\sy77v?2fm-xy77v7 , x 



*%UUu ffilXJiO. lfift%Oh, SfcfcffSL 
< li 1 Sl^JJLtC* 0 . aft 5 0JtM%tn\ »* t 
<{43 0fifi%OT, S4>£ff*'L<ttl 5MXBIT 
7*4. #€^JOS'J^*W#'4 

*«*4. 

[0043] ^9U-»J(ltUTtt. AM>-r- 
fvk T^U;HftXf-;k ^x^hUTSy, n-n 

(c^ibw, mam* mix s b r^<7)9 f 7 ^ xtis 

mtZyV — ftT 4 £ b 4 . 
[00 44] jEflWOWStt. fflftl^-l OOOjum, 
0^L<(41 0-2 0 0jwmgJgt'$>4. JSt?4fcW 
«tt**i5Tt 4 «lWc* <K JW 4 §fi*%T-r 4 

<i(6](3$>4 . jEmizmmt&$im#e>tt'£b ixit. r 
;psx^a s T.xyp7.ii! N -v<y>i<><<y*fflmm^ 

•tt, aft 1-1 OOO^uitk »^L<li5-5 0 0^m 
gJST'*4. W-f #'4 fc 'J^-^AZ^Mfrt LT<0 

<£>4o 

[0045]. ^ti, IWi'-(iaifc:J:->r»A)ft<:jE»l 
(4, ?SI*«^««fS*Jbtf 4£*>o-?-7V;u*fc: . 

-^A^^oyf-^A-^T'fcoTfc^l^ 

^tt*^<. yf-«>Afc«K, »ajT&4iR»Bfi*«# 

[0046] WGji»tmtt^lBg$niSrV^ 1MB 
7777. 7-fef-vy7 - 977, tvfMmw 

[0047] WC % t®vS^»fcLT, SnO, SnO 
2 , Sn,.,M,0 (M = H g N B s Si, Ge^fc 
liSb, ^7t'L0^x<l ) s S n 3 0 2 (OH) 2 . S 
n 3 . % M x 0 2 (OH) 2 (M = Mg, P. B. Si, G 
e, SbXtiMn, ^7tft0^x<3 ) , L i S i 
0 2 . S i 0 2 XteL i SnO t mimfhZbifiX*'% 

4. ttiknqxfrtimftih 2mvA±.v>m&t\* 

nmsmbixm^xi>£\\ 

[0048] A©(iaft, jE®<oi§£ti5u$, 
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f f7 7;^DXfi/y s stfyx^fvk -Mo>\ -fe 

- ? s «<o-ot* i) i ess«affi<o^*» h # u x^- 
[00 50] #yx^y-feAV-?-<oii£. 

tt^ttO^ $>ig*$H*tf U xf-u yej> 6 i 

(c#a L<Jil 0 07L ftfc»*L<til 5 07JT* 
&. mftttnimt. #iL<tt5 0 07j, 55fc# 
£L< 134 0 07J. fkfcff4L<«3 0 07fC*6. ft 

t . saaitt^a&tjrTjigfts^/siis-fe 

[ 0 0 5 1 ) 4fc. *»BJtoU**iOfc*ftfc:*$(tS 

x-f^s 75>HL xat;^> 7$hm >jy« 

f-;k#-tf'*-k ^^x^l^-**- k rob* 

-#*-k t'-l/^-W-b, rh7tKo77 
y. 2-*?-;krh5t Kn75y, 1, 4-5>:*4Mf 
y. 4-^^-2-^y^yy 1. 2-y^h^y 
x?y N i, 2-yxh^yx^y, r-7'f-n5?h 
y, l, 3-y^dfV7y. 4-^f-^-i, 3-y^- 
Jfy^y. y*xf-/ux-x/k ^w^y, <x?7k*;i> 

hU>k /fn^biJ/K A'VoxMJ/k l, 2-V 

*^f\ 'jy^hu^^k yyKhuxf-^jkoiMBi 



[0052] ±»W&8S8fc«\ tRJHWfclffltS-ti-* 

fcAtttRwmtre a n & -r t mt iw it. 
x\ M^m.mmnbit. 2 5xnzmzimw$tf2o 
vitoitswizmm-h. nmmmmi&<7)*x\ 

Vil-if^~ F , 7*o b>y^-^>- 

£ Any y^offc^7nSX{i7;^ /IWCH 

SWPfMt^liKOilJBiKt Aft&W^ti. #4 L<(J2 0 
fflmUu JEfcff4L<tt3 0MXJ*Ui. ftbff* 
KI44 01IXfiLtm. S^^HW^ft^iflr 

, m<omm&mt>tLfr*$&mz>frt>x'b 

[0053] ttzzmmz®MZitmnt ix#tz 
m&ztit i><nx-m^ti\ mwj^H^ 

LiCIO,, LiAsF 6> LiPF 6 , LiB 
F 4 , LiB (C 6 H 5 ), , LiCI, LiBr, CH 3 
S0 3 Li, CF 3 S0 3 Li s LiN (S0 2 CF 3 ) 2 . 
LiN (S0 2 C 2 F 5 ) 2 , LiC (S0 2 CF 3 ) 3 . L 
iN (S0 3 CF 3 ) 2 Wflf^ Ztlt><0l*>M: 
<bi>im&±<Dl>M:m\,^ZbWT%&. Ztz, C 

0 2 . N 2 0. CO, S0 2 m<r>tfX*?iV)*t)V?T4 

Ys^-Kcb'nmmmizv^^^ymmx^ym 
m^miztzmzmzML-tzmmimeyiPi 

[0054] nft?®wmmmt&%>i>izi>^ & 

mti<mztii. ttczv&ftwzttixiM&o 

mbmz. ±Mmmtoixy>\sm.m%bixm 

ft?z>zbi>*iffix'$>h. 

[0055] mmtoWR%zitim-tz>®iti l zt> . 

K Li 3 N. LiL.M.Tij., (P0 4 ) 3 (M = A 
1, Sc, Y, La) . Li 0 . 6 l 3l RE,. 6M Ti O 

3 (RE = La, Pr, N d , Sm) mtfWfbtl. ft 

m<7)mwmis.b tximiif. a. 9Li 1-3 

4. lLi 2 0-61B 2 0 6 , 33. 3Li 2 0-66. 
l$\0i^<m.\mi$yX*?§. 4 5Li I-0. 3 
7Li 2 S-0. 26B 2 S 3 , 0. 30LiI-0. 4 

2Li 2 s-o. 28SiS z m<r>WiiM'y xmmf 
htih, zh&<7)o*>'J?%<bi>im&±ni><7)Zm^ 

[0056] 

i,z®imti$>i><r)X'te%^ 
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<JWJl>LiOH • H 2 0, N i (OH) 2> Mn 2 
0 3 & Ztlftimktfj%mtt f +*J >v WVVHV 
to&Wt&Qto&X. Li : N i : M n = 1 . 05: 
0. 50 : Q...5 0 (Wit) tfr-SJ: 3 fcftlL, Z 
iifctt* fetW*. t H$#?fU£ 12.5 m&XcOX yV — 

*W./-$;HtDL-Affl) fcfflvvt, X7'J-^<0H 
JW^TlWt^fb^O . 3 0 jumtcfc* *T»fcLfc. 
3 0 0m 1,1? y h5rffll\ ©WSIStteiSISrCA'ofc. 
i 7 >J B NTOJgfh ( h 7 ) 

x^y-^STOSL, EM6*&£|sl*$-lKn-*-fc 

irtpimt) u&tiwj) izxmmznmitz. *o 

HA. =a«BttJK»i 1 5 1 OmPa • sX'hitl. 

[0057] w^m^'j -£3Mfcy Xrt/Sxru 

-K?-f*- (*Jl|Hfla»tt«: L-8SU7V-K 
XtLXm^mW WktiJMKtotA 5m3/m i 

mmzx y&wzwm?* 9 0 cc? 1 ob*ibssi 

•t>T«-f S i i: fc J: 0 . tJflrfta^t/UbfflJSW y 
[00 58] t#^ft£y^AX7^7>-#y|g-£®t 

81: LA-9 2paSttat»*JBgRl) tfflV^T** 
fc. attWfclis aSB*JR4>T, X9'J-XJ4«lS1W» 

*4M»2Mf aitt fc J; 9 tf* 5SW £ 7 0 %~ 9 5 

I o o 5 9 ] t> ntz y ^ 7 77k? y^>s-&s? 

y a - 7 >tf>M£Mm<?)®&ttl X v > 
ftifcjWBBSfifc. Cl<7)^*5g5rl 0ml<7)#57 

i^y'j y r- ic Ati . 2 0 00^77- Uz&vfm 
iznmm i;»rt*) tawsusiai, o. 9g/c 
cX'br>t±. 

[0060] Cltf>«»5fcOB E TttffiBflt*ft£U:|i 

5. om»/gT*-)fc. Rmmomm*. be 

T^mtft1IRR»@RS (**38WI : A MS 8 0 0 
<mmi>L i OH • H 2 0. N i (OH) 2 , Mn 2 0 

3 , aiooh^ zti?tiMi&m:mtf. y a_ ? y 

/U7y#y&£SKfc!|WcO|&j£ , t\ Li : N i : M n : 



A 1 = 1 . 0 5:0. 45:0. 45:0. 1 0 AW 
it) t%&£o fcfW UztMlt , UltPJ 1 i: EW*fc L 

r y ^^w&^mmm* wz . 

[006 1 ] tt»ftt*tt7 9 0 m P a • s T'fcofc. H 
0 0 u m s &*Sf§ 1 5 ju mtft 9 » il\mtt<?Mtti 

m-bm-x'h-otz. ttz. mtuzv+vMm&m 
com®, y ^J±wmm£mm<nw&*^i,x wt> 

LtifimiZtitz. c\<r)®-%.5 g^lOml (Dtfyxm 
*Xi/ y V y-fc:Aii. 2 0 0®* vTCfcttflWKSE 

( ^ vrmm) srSj^LJt^m, 0 . 9 s / c c 

T*r>fc. ^^*OBETJtaSSS:SISL^ms 
5. 7m'/gt*ofc, 

<IO60«2>L i OH • H 2 0. N i (OH) 2% Mn 2 

o 8s co (oh) 2 z*ti?nmmmwj^j>- 

vy)V^V$ym^m*PV>mLX\ L i : N i : M 
n:Al = l. 05:0. 45:0. 45:0. 10 
(t^Jt) fc*6ioCffJILA:JaWi. HJSOTltH 

mizix y 

[0062] ^ttS(i8 2 Om P a • sttofc, t# 
7 7 ju rn . fiASS 1 5 ju mXh 0 . (5(3'«^c7)^& 

mist y i-v^mmm^MitmmmzG ix v ^ 

Ct^Ufg^il^. i^)»*5 gS: 1 0m 1 ct)#5A®! 
>Xi^y y^'-HAn. 2 0 00? 'srTLfctfcOSHtft 
( 9 77f«) »«gL^tlj|. 1 • 0 g/c c 
^^ v *(7) B E Tib^MS^iJ^ Itztm. 
3. ,4mVgt*ofc. 

<««SPfliiiW^J>OT<0^T*»W<0llJSW2i^lt 

a. iE®omtmmmwu-himi 

mmm 1 ~2&^jt®^ 1 tit tnfc y f-7 j»- 7 ^ 

2 0S4%, ^yf-h77;^DX^uyyN''>?-5a 

- h ttfc tcOSr 9 mm ^^y^Srffl^TiT*>fe^ 

fc. iixSrA 1 <7)xJf^A-yh'^^;KE^LTEfiit 

[0063] HktvbmEE&iVMmb L, L i ^Jg 
Sr^fiitLTn-f y-b^ffl^'. ClfLtc, 0. 5mA 
Xcm^cO^liSE^m. BP^jEfii^y^A^^yS- 
»ajS€6RlE*±H4. 3VXJ44. 2VT1tV\ o 
V^T'0. 5mA/cm 2 OSl;aK^. HP^jESlCUf- 
>>A>f*y*iRjRS*4Ri5JTR83. 0VX(i3. 2 

MQs (C) mAh/ g> ^fflKm^fi^Qs (D) 
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mAh/g t Liz. 

B. |««tlltlii 

( d 0 0.2 = 3 . 3 5 A ) t s >M V?-t LX&XV 
7 'J fy fc S-SfiJtf 9 2 . 5:7. 5 <0«^ 

tdk. 12mm0CfI^, 0. 5ton/cni ! t 

coo64] znmzmmti. Li&is& 
ss?a«cL i ^ ^ymmitim^Tmo vtir 

f mAh/g t L/S. 

C. 3 4 y-b)U<7)l&± 

IE@&0±tClESi ( 1 2mm*) £fi# , fOifc-fefC 
ITJIS 2 5jum<0£?Ltt#yx*1^7 ^ 

WBSSiai: LT . 1 mo l /Lco^7 -x-ft'J yig'J^- 

( L i P F 6 ) fcjgJWStffcXf- h 
(EC) t y*xfy^-,if^- h (DEC) <0fleR#sfS 
3 : 7^£?§&£m$$i:LTfflV\ CftSr«fftrtfc 

[0065] 

[»i ] i«fawnui[g)/ft«s*«tt(g]= 

(Qf/1. 2) /Qs (C) ' 



b%&£dlz®.feLtz. -TOI&OQs (C) *(± 
±K«E4. 3V, TR«E3. OVp^fiT**. - 
D. IM^VHSH 

*o i mmaNL ap*> i c * * 

[0066] 

[»2] lC(mA) = Qs (D) XiE£ji4iritfi*(g) 
t KJg L , OTOK* Srfr o . * rSttT^ta 0 . 
2 C ft&l 2 1M ? /U&l/£«SiE 1 C 1 1M ? ^ 
5 O'CflffifflTJ^SiO . 2 CftSc! 1 * 

4 owc^ma i c^aw 1 o oim 9>v<mm 

tft^iz. *fc£*J:IR»i4. 2 V. TUWEI43. 0 

[0067] ion*5ox:wic^jwii 001M? 
;l«ll»»<01^^^B»««*Qh ( 1 ) tiff 
I), 10 0-9-^f ^/Ua^lg^ftQh (lOO)OW^ 

[0068] 
[S3] 

P(%)= (Qh (100)/Qh (1) ) XI 00 

fneuss^ 1 ~3 aixjtwi 1 -cwMifc u y 

SKSK0. 2mA/cm 2 ^Rajfc€^SQs (D)m 
Ah/gt 1 ImA/cm'OtttSiQa (D)mA 
h/g£fti«<&±TI»«Ei:&tii*U *-2fc. -f 
-f ?/HQ»£:feW-6 1 0 01M ?;M$<a&*gJtQh 
(100) mAh/gfciM?;MS«tft*P[96)£* 

[0069] 

[an 



[0070] 





Qs (D) 
(mAh/g) 


Qa (D) 
(mAh/g) 


tfcRWl 
4.3 V - 3.0 V 


15 1.0 


7 7.2 


4.3 V - 3.0 V 


14 1.7 


7 0.0 


4.3 V - 3.0 V 


15 6. e . 


8 0.0 


[»2]. 

31- 2 




Qh(JLOO) 
(mAh/g) 


P 
(%) 


Ittttt 1 
4.2 V - 3.0 V 


12 1.3 


8 7.2 


HffiflJl 
4.2 V - 3.0 V 


12 0.7 


8 9.8 


4.2 V - 3.0 V 


13 2. 5' 


9 1.0 . 



[ o o 7 1 ] m- i aim- 2 ts-r j: a ic, mum 1 
st/ 2 x 0 ^mmxMxs.m u^jb* y * 



[0072] 
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F?-A(##) 4G048 AA04 AA05 AB01 AC06 AD01 
AD06 AE05 AE07 AE08 
5H029 AJ05 AK03 AL06 AL07 AL08 
AL12 AMOO AM02 AM03 AM04 
AM05 AM07 AM12 AM16 DJ17 
HJ02 

5H050 AA07 BA16 BA17 CA07 CA08 
CA09 CB07 CB08 CB09 CB12 
DA12 EA10 EA24 FA19 HA02 



